Attempt to establish an experimental animal model of moyamoya disease using immuno-embolic material--histological changes of the arterial wall resulting from immunological reaction in cats. by Kamata I et al.

"UUFNQUUP&TUBCM J TIBO&YQFSJ NFOUBM"OJ NBM.PEFMPG  .PZBNPZB %J TFBTF 6TJ OH* NNVOP FNCPM J D .BUFSJ BM
⾈⾈)J TUPM PHJ DBM$IBOHFTPG UIF "SUFSJ BM8BM M3FTVM UJ OH  GSPN * NNVOPM PHJ DBM3FBDUJ POJ O$BUT⾈⾈
*D IJ SP ,BNBUB웬  :PT IJ OPSJ5F SBJ  BOE 5BLBT IJ0INPUP

%F Q B S U N F O UP G/ F V S P M P HJ D B M4V S HF S Z  0 L B Z B N B 6 O J W F S T J U Z .F E J D B M4D I P P M  0 L B Z B N B   ô      +B Q B O

*O UIJ T T UVEZ  X F J OWF T UJ HBUF E UIF SF M BUJ POTIJ Q CF UX F F OJ OUJ NBMUIJ D LF OJ OHPGUIF J OUF SOBMD BSPUJ E
 BSUF SZ	 *$"
BOE J NNVOPM PHJ D BMSF BD UJ PO BOE CF UX F F OPD D M VTJ POPGUIF *$" BOE EF WF M PQNF OUPG  CBT BMD PM M BUF SBMWF T T F M T J O NPZ BNPZ B EJ TF BTF  3PE T IBQF E M BD UJ D BD J E HM Z D PM J D BD J E D PQPM Z NF S	 -("
  
BOE / BD F UZ M NVSBNZ M  - BM BOZ M  % J TPHM VUBNJ OF	 NVSBNZ M  EJ QF QUJ EF.%1
  BO J NNVOP F NCPM J D 
NBUF SJ BM  X F SF J OK F D UF E J OUP D BUT VOJ M BUF SBM M Z WJ B UIF D PNNPO D BSPUJ E BSUF SZ  )J TUPM PHJ D BMD IBOHF T  PG EVQM J D BUJ PO PG UIF J OUF SOBM  F M BT UJ D M BNJ OB D PVM E CF T F F O NBJ OM Z J O UIF UF SNJ OBM QPSUJ PO PG UIF *$"
 J O UIF BOJ NBM T J OK F D UF E X J UI SPE TIBQF E -("   D POUBJ OJ OH.%1 /P BOHJ PHSBQIJ D D IBOHF T X F SF 
T F F O J O BOZ PG UIF BOJ NBM T  5IF T F p OEJ OHT T VHHF T UUIBUUIF J NNVOPM PHJ D BM  SF BD UJ PO J OEVD F E CZ .%1  D BVT F E IJ T UPM PHJ D BM  D IBOHF T J O UIF J OUJ NB PG UIF *$" TJ NJ M BS UP UIPTF PCT F SWF E J O NPZ BNPZ B EJ TF BT F 
5IJ T F YQF SJ NF OUBMT UVEZ  IPX F WF S D PVM E OPUD M BSJ GZ UIF EF WF M PQNF OUPG UIF CBT BM  D PM M BUF SBMWF TTF M T
,F Z X PSETN P Z B N P Z B E J T F B T F  F U J P M P HZ  I J TU P M P HZ  J N N V O P M P HJ D B M  S F B D U J P O  F N C P M J [B U J P O

. 
P Z B N P Z B E J T F B T F	 4Q P O U B O F P V T0D D M V T J P O P G U I F
 $J S D M FP G8J M M J T 
 J TD I B S B D U F S J [ F EC ZO P O 
J O q B N N B U P S Z  C J M B U F S B M  J O U J N B M  U I J D L F O J O H P G  U I F T J Q I P O P G
 U I F J O U F S O B MD B S P U J EB S U F S J F TB O EE F W F M P Q N F O UP GN B O Z
 D P M M B U F S B MW F T T F M TJ O U I F C B T F P G U I F C S B J O ʦ ô  ʧ  )P X 
F W F S  J U T Q B U I P HF O F T J T T U J M MS F N B J O T V O D M F B S  0O F U I F P S Z
 C B TF E P O U I F I J T U P Q B U I P M P HJ D B MJ O W F T U J HB U J P O P GB V U P Q TZ

D B TF TQ P TJ U TU I B UU I FQ B U I P HF O F T J TJ O W P M W F TB C O P S N B M 
U I S P N C P HF O F T J Tʦ ʧ  1S F W J P V TB V U I P S TI B W FS F Q P S U F E 
D I S P O J D J O q B N N B U J P O B C P W F U I F O F D L  M F Q U P T Q J O B MJ O G F D 
U J P O  B O E U V C F S D V M P V TN F O J O HJ U J TJ OU I F J SQ B U J F O U TX J U I
 N P Z B N P Z B E J T F B T F ʦ ʧ  3F D F O U M Z  )P T P E B F UB M S F Q P S U 
F E B D B T F J O X I J D I J N N V O F D P N Q M F Y F T X F S F E F Q P TJ U F E J O

U I F U I J D L F O F EJ O U J N B ʦ ʧ  5I J TT V HHF T U TU I B UB OJ N 
N V O P M P HJ D B MS F B D U J P O J TJ O W P M W F E J O U I F E F W F M P Q N F O UP G  N P Z B N P Z B E J T F B T F  0O U I F P U I F S I B O E  N P TUJ O W F TU J HB 
U P S TD P O T J E F ST P  D B M M F EN P Z B N P Z B W F T TF M TB TD P M M B U F S B M
 W F TTF M TU I B UE F W F M P Q B TB S F TV M UP G B O P D D M V E F E J O U F S O B M 
D B S P U J E B S U F S Z ʦ ʧ  #B T F E P O U I F T F E B U B  X F U S J F E U P
 F TU B C M J TIB OF Y Q F S J N F O U B MB O J N B MN P E F MV T J O HB OJ N 
N V O P M P HJ D B M S F B D U J P O D P N C J O F E X J U I B O B S U F S J B MP D D M V TJ P O 
U F D I O J R V F  5I J T B S U J D M F E F TD S J C F T U I F S F M B U J P O TI J Q C F U X F F O 
J O U J N B MU I J D L F O J O HP G U I F J O U F S O B MD B S P U J E B S U F S Z B O E J N 
N V O P M P HJ D B M S F B D U J P O  B O E C F U X F F O P D D M V TJ P O P G U I F *$"
 B O E U I F E F W F M P Q N F O UP G C B TB M  D P M M B U F S B M W F TTF M T 
.BUF SJ BM T BOE .F UIPET

5I J S U F F O D B U T S B O HJ O HJ O B HF G S P N  N P O U I T U P  Z F B S
 B O E X F J HI J O H   L HU P    L HX F S F V TF E J O U I J TTU V E Z 
3F D F J W F E %F D F N C F S      B D D F Q U F E +B O V B S Z       
웬 $P S S F T Q P O E J O HB V U I P S 1I P O F ʴ  ô    ô     'B Y ʴ  ô   ô    ô   

& N B J M ,B N B U B ˏL P V TF J  I Q  P S  K Q	 *,B N B U B 

I U U Q  ö ö X X X  M J C  P L B Z B N B  V  B D  K Q ö X X X ö B D U B ö
" DUB .FE 0LBZ BN B 

7 PM   /P  QQ ô 

0SJ HJ OB M"SU J D M F

$P Q Z S J HI U 쑯 ̲    C Z 0 L B Z B N B 6 O J W F S T J U Z .F E J D B M  4D I P P M 5I F F Y Q F S J N F O U T X F S F D B S S J F E P V UJ O B D D P S E B O D F X J U I U I F
 0L B Z B N B 6O J W F S TJ U Z 1P M J D J F T B O E (V J E F M J O F T G P S U I F $B S F  B O E 6TF P G -B C P S B U P S Z "O J N B M T
5I FB O J N B M TX F S FJ O K F D U F EJ O U S B N V TD V M B S M ZX J U I  L F U B N J O F I Z E S P D I M P S J E F 	   N Hö L H
 J N N F E J B U F M Z C F G P S F 
U I F Q S P D F E V S F T U P G B D J M J U B U F J O U V C B U J P O B O E D B O O V M B U J P O P G  B OJ O U S B W F O P V TD B U I F U F SJ OU I FG F N P S B MW F J O  -B D U B U F  3J O HF S ` TTP M V U J P O X B TB E N J O J T U S B U F E J O U S B W F O P V T M Z  5I F  B O J N B M TX F S FN F D I B O J D B M M ZW F O U J M B U F EU I S P V HI P V UU I F
 Q S P D F E V S F TB G U F SF O E P U S B D I F B MJ O U V C B U J P O  (F O F S B MB O F T
U I F T J BX B TJ O E V D F EC Z J O U S B W F O P V TB E N J O J T U S B U J P OP G  T P E J V N  Q F O U P C B S C J U B M 	   N Hö L H
  5I FB O J N B M TX F S F 
Q B S B M Z [F EC Z J O U S B W F O P V TB E N J O J T U S B U J P OP GQ B O D S P O J V N 
C S P N J E F	     N Hö L H
  "G U F S J O E V D U J P O P G HF O F S B MB O F T
U I F T J B  U I F S J HI UD P N N P O D B S P U J E B S U F S Z X B T E J TT F D U F E J O  T U F S J M F G B T I J P O  B O E B   ( F M B T U F S O F F E M F X B T D B O O V M B U F E
 G P S U I F G P M M P X J O HQ S P D F E V S F  5I F D P O U S B TUN B U F S J B MX B T 
J O K F D U F E N B O V B M M Z  " T J O HM F Q I P U P P G U I F B S U F S J B M  Q I B TF J O  U I F B Y J B M W J F X X B T P C U B J O F E E V S J O HF B D I Q S P D F E V S F	 'J H
 
 
-B D U J D B D J E  HM Z D P M J D B D J E     D P Q P M Z N F S	  N H
  N P M F D 
V M B SX F J HI U      	 -("   
 	 4I J P O P HJ  $0  -U E  
0T B L B  +B Q B O 
N J Y F E X J U I  N HP G / B D F U Z M N V S B N Z M  -
B M B O Z M  % J TP HM VUB N J OF 	 N VS B N Z ME J QF QUJ EF.%1

	 4I J P O P HJ$0  -U E  
  X B T V T F E B T B O J N N V O P  F N C P M J D  N B U F S J B M  J O F B D I Q S P D F E V S F  5I F N B U F S J B M  X B T T I B Q F E J O B
 T U F S J M F G B T I J P O J O U P S P E  T I B Q F E Q J F D F T N F B TV S J O H N N J O  E J B N F U F S B O E  N N J O M F O HU I 
5I F   D B U TX F S F E J W J E F E J O U P  HS P V Q T 
*O(S P V Q 	 OʹD B U T/P   ô  
  T F O T J U J [B U J P OX B T
 Q F S G P S N F E C Z J O U S B W F O P V T J O K F D U J P O P G  .%1	   Ж Hö L H
 
5I F S P E  TI B Q F E J N N V O P  F N C P M J D N B U F S J B M  X B T J O K F D U F E W J B
 U I F F M B T U F SO F F E M F  X I J D I X B TD B O O V M B U F E J O U P U I F S J HI U  D P N N P O D B S P U J E B S U F S Z   P S  U J N F T B U   E B Z J O U F S W B M T  C F HJ O O J O H X F F L TB G U F S U I F J O J U J B MTF O TJ U J [ B U J P O  "UU I J T  Q S P D F E V S F  U I F U F N Q P S B S Z D M J Q Q J O HP G U I F S J HI UF Y U F S O B M 
D B S P U J E B S U F S Z X B TQ F S G P S N F E K V T UE J T U B MU P U I F D P N N P O  D B S P U J E B S U F S Z C J G V S D B U J P O G P STF M F D U J W F P D D M V TJ P O P GU I F  S J HI UJ O U F S O B M  D B S P U J E B S U F S Z X J U I U I F S P E  TI B Q F E N B U F S J B M 
"O HJ P HS B Q I Z X B T Q F S G P S N F E C F G P S F B O E B G U F S U I F F N C P M 
J [ B U J P O Q S P D F E V S F T *O (S P V Q 	 Oʹ D B U T/P   ô 
 
, BN BUB FUBM  " DUB .FE 0LBZ BN B 7 PM   /P   

' J H  %J B HS B N TI P X J O H U I F S P V U F P G U I F F N C P M V T J O K F D U J P O W J B U I F

F M B TU F S O F F E M F  X I J D I X B T D B O O V M B U F E J O U P U I F S J HI UD P N N P O D B S P U J E

B S U F S Z  $ $ "  D P N N P O D B S P U J E B S U F S Z & $ "  F Y U F S O B MD B S P U J E B S U F S Z 
* $ "  J O U F S O B MD B S P U J EB S U F S Z * O U N B Y J M M B S Z "  J O U F S O B MN B Y J M M B S Z

B S U F S Z 
' J H   %J B HS B N TI P X J O HU I F F Y Q F S J N F O U B MQ S P D F E V S F G P SF B D I HS P V Q  &  TV S HJ D B MF Y Q P TV S F P G U I F S J HI UD P N N P O D B S P U J E B S U F S Z - (
J O U S B  B S U F S J B MJ O K F D U J P O P G U I F S P E  TI B Q F E - ("   - . J O U S B  B S U F S J B MJ O K F D U J P O P G U I F S P E  TI B Q F E - ("    X J U I .%1 S P E  T I B Q F E-("  U I B UE J EO P UD P O U B J O.%1X B T
 J O K F D U F E  P S  U J N F T F W F S Z   E B Z T X J U I P V UT F O T J U J [B U J P O 
*O (S P V Q 	 Oʹ D B U T/P    ô   
  P O M Z D B O O V M B U J P O P G  U I F F M B T U F SO F F E M F J O U P U I F S J HI UD P N N P O D B S P U J E B S U F S Z  X B TQ F S G P S N F E   P S  U J N F TB U   E B Z J O U F S W B M T B TB 
D P O U S P MHS P V Q	 'J H  
 
"G U F SU I Fp O B M  B O HJ P HS B Q I Z  Q F S G P S N F EP O%B Z T U P Q P TU 
T F O T J U J [ B U J P O	 (S P V Q  
  B O E P O %B Z T   U P   B G U F S J O J U J B M
 B O HJ P HS B Q I Z 	 (S P V Q TB O E 
  U I FB O J N B M TX F S F  T B D S J p D F E B O E J O G V TF E J O U S B  B S U F S J B M M Z X J U I    G P S N B M J O 
#P U I D P N N P O D B S P U J E B S U F S J F T X F S F D B O O V M B U F E  B O E C P U I 
K V HV M B S W F J O T X F S F D V U  J O U I F D F S W J D B M  S F HJ P O  5I F O    
G P S N B M J OX B TJ O G V T F EW J BU I FD B O O V M BG P S N J OB UB  Q S F T TV S F P G     N N )H "G U F S U I J T Q S P D F E V S F  U I F C S B J O 
J O D M V E J O HU I FJ O U F S O B MD B S P U J EB S U F S J F T  W F S U F C S B MB O E
 C B TJ M B SB S U F S J F T  B O EF Y U F S O B MD B S P U J EB S U F S J F T X B T 
S F N P W F E B O E Q S F T F S W F E J O G P S N B M J O B US P P N U F N Q F S B U V S F  G P S  N P O U I  5I F U F S N J O B M  Q P S U J P O P G U I F J O U F S O B M  D B S P U J E 
B S U F S J F T  U I F Q S P Y J N B M  Q P S U J P O P G U I F B O U F S J P S B O E N J E E M F  D F S F C S B M  B S U F S J F T U I F V Q Q F S P O F  U I J S E P G  U I F C B T J M B S B S U F S Z 
B O E U I F F Y U F S O B M  D B S P U J E B S U F S J F T P G  U I F O F D L X F S F D B S F G V M M Z 
E J T T F D U F E B O E S F N P W F E  4Q F D J N F O T P G  U I F TF B S U F S J F T X F S F  D V UJ O U PT N B M MQ J F D F T  5I FT B N Q M F TX F S FE F I Z E S B U F E
 U I S P V HI B HS B E F E F U I Z M  B M D P I P M  B O E Y Z M F O F T F S J F T  'P M M P X 
J O H Q B S B ⒏ O F N C F E E J O H Ж N T F D U J P O T X F S F D V U  P O B TU F F M
 L O J G F V T J O H B S P U B S Z N J D S P U P N F  q P B U F E P O B O B M C V N J O J [F E  T M J E F  B O E B M M P X F E U P E S Z P W F S O J HI UB US P P N U F N Q F S B U V S F 
5I F T F TB N Q M F TX F S F TU B J O F E X J U I I F N B U P Y Z M J O  F P TJ O B O E  &M B TU J D B W B O (J F TP O B O E F Y B N J O F E C Z M J HI UN J D S P TD P Q Z 
3F TVM UT

5I F J O J U J B MD P N N P O D B 
S P U J E B O HJ P HS B N E F N P O T U S B U F E U I F U F S N J O B M  Q P S U J P O P G U I F  J O U F S O B MD B S P U J EB S U F S Z  J U TC S B O D I F T B O EJ U TF Y U F S O B M  D B S P U J ES F U F  X I J D IX F S F E J ⒎ F S F O UG S P N U I P TFP GU I F 
I V N B O D B S P U J E T Z TU F N	 'J H  "
  5I F B O HJ P HS B N U B L F O 
J N N F E J B U F M Z B G U F S U I F J O K F D U J P O P G  U I F S P E  TI B Q F E -("    X J U I.%1S F W F B M F EU I FS J HI UJ O U F S O B MD B S P U J EB S U F S Z  P D D M V T J P O 	 O P UTI P X O 
  )P X F W F S  C F D B V TF P G U I F S J HI U
 F Y U F S O B MD B S P U J E S F U F  U I F S J HI UU F S N J O B MQ P S U J P O P G U I F 
J O U F S O B MD B S P U J E B S U F S Z B UU I F C B TF P G U I F TL V M MB O E J U T  J O U S B D S B O J B M  C S B O D I X F S F X F M M  E F N P O TU S B U F E C Z U I F D P O U S B TU 
N B U F S J B M	 'J H  
  5I F B O HJ P HS B N C F G P S F TF D P O E J O K F D U J P O  P G U I F S P E  T I B Q F E N B U F S J B ME F N P O TU S B U F E U I F S F  D B O B M J [F E
 S J HI UJ O U F S O B MD B S P U J EB S U F S Z  /PHF O F S B MD I B O HF TP S 
O F V S P M P HJ D B M E F p D J U T X F S F T F F O J O U I F B O J N B M T C F G P S F B O E  B G U F SU I F J O K F D U J P OP GU I F S P E  T I B Q F EN B U F S J B MJ OF B D I
 Q S P D F E V S F  $P N Q B S J T P O P G U I F J O J U J B MB O HJ P HS B N B O E U I F

&Y QFSJ N FOUBM4UVEZ PG .PZ BN PZ B %J TFBTF  +VOF 

' J H  "  " Y J B M  Q S P K F D U J P O P G U I F S J HI UD P N N P O D B S P U J E B O HJ P HS B N B UU I F J O J U J B M  B O HJ P HS B Q I Z  B S U F S J B M  Q I B TF  TI P X J O HU I F J O U F S O B M  D B S P U J E

B S U F S Z B UU I F C B TF P G U I F TL V M M	 B S S P X 
  J U TC S B O D I F TB O E U I F S J HI UF Y U F S O B MD B S P U J E S F U F  # " Y J B MQ S P K F D U J P O P G U I F S J HI UD P N N P O D B S P U J E

B O HJ P HS B N B UU I F p O B MB O HJ P HS B Q I Z  B S U F S J B MQ I B TF  TI P X J O HO P TU F O P U J D D I B O HF T J O U I F U F S N J O B MQ P S U J P O P G U I F S J HI UJ O U F S O B MD B S P U J E B S U F S Z

P S E F W F M P Q N F O UP G D P M M B U F S B MW F TTF M T J O U I F C B TF P G U I F C S B J O	 B S S P X 
 

"  #

' J H  "  1 I P U P N J D S P HS B Q I P G U I F U F S N J O B M  Q P S U J P O P G U I F S J HI UD B S P U J E B S U F S Z G S P N U I F / P  D B UP G (S P V Q  TI P X J O HU I F E V Q M J D B U J P O P G U I F

J O U F S O B M  F M B TU J D M B N J O B	 B S S P X 
  & M B TU J D B W B O (J F TP O TU B J O  # ) J HI F S N B HO J p D B U J P O Q I P U P N J D S P HS B Q I P G  U I F U F S N J O B M  Q P S U J P O P G  U I F S J HI U  D B S P U J E

B S U F S Z G S P N U I F / P  D B U  P G  (S P V Q  TI P X J O H U I F E V Q M J D B U J P O P G  U I F J O U F S O B M  F M B TU J D M B N J O B	 B S S P X 
  & M B TU J D B W B O (J F TP O TU B J O  & B D I C B S J O E J D B U F T

  Ж N 
5 B C M F   4V N N B S Z P G I J TU P M P HJ D B Mp O E J O HT

(S P V Q  $ B U/ P  (4  - .ʷ  4F O TJ U J [B U J P Oˠ
4B D S J G J D F

" S U F S J B MD I B O HF T

* $  "   .M  #"  & $ "

3  -  3  -  3  -  3  -

 ʴ - .ʷ    E B Z T ʴ ʴ ʵ ʴ ʵ ʵ ʵ ʴ ʵ
 ʴ - .ʷ    E B Z T ʴ ʴ ʴ ʵ ʴ ʵ ʵ ʵ ʵ
   ʴ - .ʷ    E B Z T ʴ ʴ ʵ ʵ ʴ ʴ ʵ ʴ ʵ
 ʴ - .ʷ    E B Z T ʵ ʵ ʵ ʵ ʵ ʵ ʵ ʵ ʵ
 ʴ - .ʷ    E B Z T ʴ ʵ ʵ ʵ ʴ ʵ ʵ ʵ ʵ
 ʵ - (ʷ ʵ ʵ ʵ ʵ ʵ ʵ ʵ ʵ ʵ
 ʵ - (ʷ ʵ ʵ ʵ ʵ ʵ ʵ ʵ ʵ ʵ
   ʵ - (ʷ ʵ ʵ ʵ ʵ ʵ ʵ ʵ ʵ ʵ
 ʵ - (ʷ ʵ ʵ ʵ ʵ ʵ ʵ ʵ ʵ ʵ
  ʵ ʵ ʵ ʵ ʵ ʵ ʵ ʵ ʵ ʵ ʵ
  ʵ ʵ ʵ ʵ ʵ ʵ ʵ ʵ ʵ ʵ ʵ
    ʵ ʵ ʵ ʵ ʵ ʵ ʵ ʵ ʵ ʵ ʵ
  ʵ ʵ ʵ ʵ ʵ ʵ ʵ ʵ ʵ ʵ ʵ
) J TU P M P HJ D B Mp O E J O HT X F S F B TTF TTF E B T	 ʴ
X I F O J O U J N B M  U I J D L F O J O HB O E ö P S E V Q M J D B U J P O P G U I F J O U F S O B M  F M B TU J D M B N J O B X F S F TF F O  B O E B T	 ʵ

X I F O O P I J TU P M P HJ D B MD I B O HF X B T TF F O 
"   Q S P Y J N B MQ P S U J P O P G U I F B O U F S J P S D F S F C S B MB S U F S Z #"  C B TJ M B S B S U F S Z & $ "  F Y U F S O B MD B S P U J E B S U F S Z (4 HF O F S B M J [F E TF O TJ U J [B U J P O* " 
J O U S B  B S U F S J B M  J O K F D U J P O* $  U F S N J O B M  Q P S U J P O P G  U I F J O U F S O B M  D B S P U J E B S U F S Z -  M F G U- ( - ("   - . - ("    X J U I .%1.  Q S P Y J N B M  Q P S U J P O

P G U I F N J E E M F D F S F C S B MB S U F S Z 3  S J HI U 
, BN BUB FUBM  " DUB .FE 0LBZ BN B 7 PM   /P   
p O B MP O F Q F S G P S N F E J N N F E J B U F M Z C F G P S F TB D S J p D F P G U I F
 B O J N B M T 	 'J H  #
 TI P X F EO PT U F O P U J D D I B O HF TJ OU I F  U F S N J O B M Q P S U J P O P G U I F J O U F S O B MD B S P U J E B S U F S J F T	 O F B S U I F  $J S D M F P G 8J M M J T 
P S B O Z E F W F M P Q N F O UP G D P M M B U F S B M  W F TT F M T  J O U I F C B T B M  HB O HM J B J O B O Z P G U I F HS P V Q T
)J TUPM PHJ D B M  D I B O HF T P G U I F J O U F S O B M  D B S P U J E B S U F S J F T  B O U F S J P S D F S F C S B M  B S U F S J F T  N J E E M F D F S F C S B MB S U F S J F T  C B T J M B SB S U F S J F T  B O E  F Y U F S O B M  D B S P U J E B S U F S J F T X F S F T U V E J F E  .J M E J O U J N B M  U I J D L 
F O J O HB D D P N Q B O Z J O HG P D B MG P M E J O HB O E E V Q M J D B U J P O P G U I F  J O U F S O B M  F M B T U J D M B N J O B X F S F P C T F S W F E J O (S P V Q 	 'J H  "  B O E #
  /P J O q B N N B U P S Z D F M M  J O p M U S B U J P O X B T T F F O J O B O Z 
P G U I F B S U F S J F T  *O U J N B MD I B O HF TX F S F N B J O M Z P C TF S W F E 
C J M B U F S B MU P U I F U F S N J O B MQ P S U J P O TP G U I F J O U F S O B MD B S P U J E  B S U F S J F T  'V S U I F S N P S F  J O T P N F B O U F S J P S D F S F C S B M  B S U F S J F T 
N J E E M F D F S F C S B MB S U F S J F T  B O E F Y U F S O B MD B S P U J E B S U F S J F TJ O
 (S P V Q   U I J D L F O J O HP G U I F J O U J N B B O E E V Q M J D B U J P O P G U I F 
J O U F S O B MF M B T U J D M B N J O B X F S F P C T F S W F E  *O (S P V Q  B O E  (S P V Q   O P I J T U P M P HJ D B MD I B O HF TX F S F TF F O  5I F I J T
U P M P HJ D B M  D I B O HF T P G  B S U F S J F T J O B M M  HS P V Q T B S F T V N N B S J [ F E  J O U I F U B C M F 
%J TD VTTJ PO

.P Z B N P Z B E J T F B T F J T D I B S B D U F S J [ F E C Z C J M B U F S B M  B S U F S J B M 
X B M M  U I J D L F O J O H J O U I F T J Q I P O P G  U I F J O U F S O B M  D B S P U J E B S U F S J F T  B O E U I F E F W F M P Q N F O U  P G  N B O Z D P M M B U F S B M  W F T TF M T J O U I F C B T F
 P G U I F C S B J O ʦ ô  ʧ  " I B M M N B S L I J T U P M P HJ D B M  D I B S B D U F S J TU J D  P GU I FT U F O P T F EB S U F S J F TJ Tp C S P V TJ O U J N B MU I J D L F O J O H
 B T TP D J B U F E X J U I E V Q M J D B U J P O P G U I F J O U F S O B MF M B T U J D M B N J O B
ʦ ô   ʧ  )P X F W F S  U I F Q B U I P HF O F T J TP G N P Z B N P Z B E J T
F B TF S F N B J O TV O D M F B S  *L F E B F UB M Q S P Q P TF E U I B UU I F
 Q B U I P HF O F T J TJ O W P M W F TB C O P S N B MU I S P N C P HF O F TJ T  C B T F E  P O U I F J S I J T U P Q B U I P M P HJ D B MJ O W F T U J HB U J P O P G B V U P Q TZ D B TF T
ʦ ʧ  5I F Z S F Q P S U F E U I B UU I F I J HI J O D J E F O D F P G U I S P N C J
 G P S N B U J P O  B T X F M M  B T U I F E J T U S J C V U J P O P G U I S P N C J  X I J D I 
X B T D M P TF M Z D P S S F M B U F E X J U I U I F Q S P HS F TT J P O P G U I F J O U J N B M
 M F T J P O TP GN P Z B N P Z B E J T F B T F  T U S P O HM Z TV HHF T U F EU I B U

B C O P S N B M  U I S P N C P HF O F T J T J T B O J N Q P S U B O UF U J P M P HJ D G B D U P S 
J O U I J TE J T F B T F  "P Z B HJF UB M  S F Q P S U F E U I B UU I F E P X O 
S F HV M B U J P O P G  1%(' S F D F Q U P S T J O 4.$ G S P N Q B U J F O U T X J U I
 N P Z B N P Z B E J T F B T F N J HI UC F J O U F S Q S F U F EB TJ O T V ⒏ D J F O U
 S F D Z D M J O HP SBE F D S F B T F EJ O U S B D F M M V M B SQ P P MP G1%('

S F D F Q U P S T  B O E U I F J S S F T V M U T Q S P W J E F E F W J E F O D F U I B UG V O D 
U J P O B MB M U F S B U J P O TJ O W B T D V M B SD F M M TX F S F J O W P M W F E J O U I F  E F W F M P Q N F O UP G J O U J N B MU I J D L F O J O HJ O N P Z B N P Z B E J TF B T F
ʦ  ʧ  )P T I J N B S V F UB M T V HHF T U F E U I B UC B TJ D p C S P C M B TU
 HS P X U I G B D U P S Q M B Z F E B O J N Q P S U B O U  S P M F ʦ  ʧ  B O E )P K P F U

B M S F Q P S U F E U I B UU S B O TG P S N J O HHS P X U I G B D U P S  C F U B  X B T
 B TT P D J B U F E X J U I U I F Q B U I P HF O F TJ TJ ON P Z B N P Z B E J TF B TF
ʦ  ʧ 
0O U I F P U I F S I B O E  U I B U  U I F J O D J E F O D F P G  U I F E J TF B TF J T  I J HI F TUJ O  C V UO P UD P O p O F EU P  +B Q B OB O EU I B UU I F 
D P O E J U J P O J TG S F R V F O U M Z G B N J M J B MI B W F C F F O D P O TJ E F S F E U P  T V HHF TUU I F J O W P M W F N F O UP G B HF O F U J D G B D U P SJ O J U TQ B U I 
P HF O F TJ T ʦ     ʧ  *O G B D U  B Q Q S P Y J N B U F M Z    P G U I F  U P U B MO V N C F SP GD B T F TP GN P Z B N P Z B E J TF B TF P D D V SB T
 G B N J M J B M  D B T F T *L F E B F UB M S F Q P S U F E B M J O L B HF C F U X F F O U I F  E J T F B TF B O E N B S L F S T M P D B U F E B U   Q     ô   J O B G B N J M J B M  D B TF  P G  N P Z B N P Z B E J TF B T F ʦ  ʧ  )P T P E B F UB M ʦ ʧ S F Q P S U F E 
*H. B O E*H" E F Q P T J U TP OU I F U I J D L F O F EJ O U J N B J OB O 
B V U P Q TZ D B TF  "O E Q S F W J P V T D B T F I J T U P S J F T P G  Q B U J F O U T X J U I  U I F E J TF B TF I B W F S F Q P S U F E D I S P O J D J O q B N N B U J P O B C P W F U I F  O F D L  M F Q U P TQ J O B MJ O G F D U J P OB O EU V C F S D V M P V TN F O J O HJ U J T
ʦ ʧ  5I F S F G P S F  N P Z B N P Z B E J TF B TF J TU I P V HI UU P C F B 
D I S P O J D J O q B N N B U P S Z E J TP S E F SJ OX I J D IJ N N V O P M P HJ D B M  S F B D U J P O TQ M B Z B O J N Q P S U B O US P M F J O I J TU P M P HJ D B MD I B O HF 
0O U I F P U I F S I B O E  N P Z B N P Z B W F T TF M T J O U I F C B TF P G U I F  C S B J O B S F U I P V HI UU P C F D P M M B U F S B MB S U F S J F TTF D P O E B S Z U P
 C S B J O J T D I F N J B ʦ ʧ  'S P N U I J T T U B O E Q P J O U  B O
l J O q B N N B U P S ZB O EJ N N V O P M P HJ D B MU I F P S Z z I B TC F F O  Q S P Q P TF E  B O E T U V E J F T I B W F C F F O D P O E V D U F E J O F Y Q F S J N F O 
U B M  N P E F M T P G N P Z B N P Z B E J T F B T F J O B O J N B M T ʦ  ʧ  ,B TB J 
F UB Mʦ  ʧS F Q P S U F EQ B U I P M P HJ D B MB S U F S J B MD I B O HF TJ O  N P O HS F ME P HTS F TV M U J O HG S P N F Y Q F S J N F O U B M M Z J O E V D F E J N 
N V O P M P HJ D B M  B S U F S J U J T  5I F D I B O HF T  X I J D I J O D M V E F E U I J D L 
F O J O HP G U I F J O U J N B B O E E V Q M J D B U J P O P G U I F J O U F S O B M  F M B TU J D
 M B N J O B  X F S F P C T F S W F E N B J O M Z J O U I F U F S N J O B MQ P S U J P O P G 
U I F J O U F S O B MD B S P U J E B S U F S Z  B O E X F S F J E F O U J D B MU P U I P TF  T F F O J O N P Z B N P Z B E J TF B T F  )P X F W F S  U I F D I B O HF T X F S F
 N J O J N B M  B O E X F S F O P UTV ⒏ D J F O UU P D B V TF B S U F S J B M  T U F O P TJ T 
4V [V L JF UB M S F Q P S U F E B O F Y Q F S J N F O U B MT U V E Z J O X I J D I
 S F Q F B U F E J O U S B W F O P V T B O E ö P S J O U S B U I F D B M  B E N J O J TU S B U J P O P G
 J N N V O P M P HJ D B M  N B U F S J B M  X B T Q F S G P S N F E J O 8J TU B S S B U T  "T 
B S F TV M U  I J T U P M P HJ D B MD I B O HF TD P O TJ T U J O HP G E J T S V Q U J P O P G
 U I F J O U F S O B MF M B TU J D M B N J O B  E F HF O F S B U J P O P G N F E J B  B O E

J O U J N B MU I J D L F O J O HX F S F P C T F S W F E N B J O M Z J O U I F U F S N J O B M 
Q P S U J P O P G U I F J O U F S O B MD B S P U J E B S U F S J F TI P X F W F S  U I F S F 
X B TO P TU F O P TJ TJ O U I F B ⒎ F D U F E W F T TF M T ʦ ʧ  *O U I F J S
 T U V E Z V TJ O H +B Q B O F T F X I J U F S B C C J U T &[ V S B F UB M S F Q P S U 
F E U I B U  U I F D P N C J O B U J P O P G  B TJ O HM F J O U S B W F O P V T J O K F D U J P O P G

B O U J HF O T D P O D P N J U B O UX J U I J O U S B D J T U F S O B M  B E N J O J TU S B U J P O P G 
B O U J C P E J F TJ O E V D F E D F S F C S B MB S U F S J U J T  M J L F M Z J O U I F J O J U J B M  Q S P D F TT P G U I F I J T U P M P HJ D B M  D I B O HF T P G U I F J O U F S O B M  D B S P U J E  B S U F S J F T J O N P Z B N P Z B E J T F B T F ʦ  ʧ 
*O U I J TT U V E Z  X F B U U F N Q U F EU PQ S P E V D F B OB O J N B M

  &Y QFSJ N FOUBM4UVEZ PG .PZ BN PZ B %J TFBTF  +VOF 
N P E F M  P G  N P Z B N P Z B E J T F B T F C Z U I F D P N C J O B U J P O P G  U F N Q P 
S B S Z P D D M V T J P O P G U I F D B S P U J E B S U F S Z B O E B O J N N V O P M P HJ D B M  S F B D U J P O  8F V T F E -("   B TU I F F N C P M J D N B U F S J B MG P S  U F N Q P S B S Z P D D M V T J P O  -(" J TBX B U F ST P M V C M FX I J U F  Q P X E F S B U  S P P N U F N Q F S B U V S F  D B O C F G P S N F E J O B O Z TI B Q F 
B O E D B O C F N J Y F E X J U I P U I F S U Z Q F T P G Q P X E F S T  #F D B V T F  P G E J ⒎ F S F O D F T J O N P M F D V M B S X F J HI U  -(" I B TB E J ⒎ F S F O U  O B U V S F X J U I S F HB S E U P N F M U J O HQ P J O UB O E TP M V C J M J U Z U J N F J O  Q I P T Q I B U F C V ⒎ F S B U ˃ $ *O U I J TT U V E Z  X F V T F E S P E 
T I B Q F E-("  ⾈ X I J D II B TBN P M F D V M B SX F J HI UP G         E J N F O TJ P O TP G  N N J O E J B N F U F SB O E  N N J O  M F O HU I  B O E B T P M V C J M J U Z U J N F P G  ô   J O Q I P T Q I B U F C V ⒎ F S 
B U ˃ $⾈ B TB OF N C P M J DN B U F S J B M  :B N B E BF UB M
S F Q P S U F E N P Z B N P Z B  M J L F D I B O HF T P G U I F J O U S B D S B O J B M  J O U F S 
O B M  D B S P U J E B S U F S J F T J O 1 B D O F T J O G F D U F E S B U T ʦ  ʧ  5I F T F  p O E J O HT T V HHF T U F E U I B U  C B D U F S J B B O E J N N V O P M P HJ D B M  G B D U P S T
 N J HI UQ M B Z BS P M FJ OU I FQ B U I P HF O F T J TP GN P Z B N P Z B 
E J T F B T F  8F V T F E .%1 B T B T F O T J U J [ B U J P O N B U F S J B M  .%1  J TB N B K P S D P O T U J U V F O UP G C B D U F S J B MD F M MX B M M T  N P E V M B U F T 
J N N V O F S F TQ P O T F T  B O E D B O J O E V D F F Y Q F S J N F O U B M  B V U P J N 
N V O F E J TF B T F ʦ     ʧ  5I J T N B U F S J B MX B T p S TUV U J M J [ F E
 G P SF Y Q F S J N F O U B MJ O E V D U J P OP GN P Z B N P Z BE J TF B TFC Z 
4V [ V L J F UB Mʦ ʧ 
5I F C S B J O P G  D B U T S F D F J W F T B S J D I C M P P E T V Q Q M Z G S P N U I F
 F Y U F S O B M  D B S P U J E B S U F S J F T B T B S F T V M U P G  U I F F Y U F S O B M  D B S P U J E 
S F U F	 'J H  
  5I F S F G P S F  U I F F Y Q F S J N F O U B MB O J N B M TE J E  O P UT V ⒎ F S G S P N TF S J P V T D F S F C S B M  J O G B S D U J P O E F T Q J U F U F N Q P 
S B S Z J O U F S O B MD B S P U J E B S U F S Z P D D M V TJ P O C Z U I F S P E  TI B Q F E  -("    3F E V D U J P O P G  U I F D F S F C S B M  C M P P E TV Q Q M Z X B T B M TP
 F Y Q F D U F E  )P X F W F S  U I F D F S F C S B MI F N P E Z O B N J D T 
Q S P E V D F EC Z S F Q F B U F EJ O U F S O B MD B S P U J EB S U F S Z P D D M V T J P O  X J U I -("   J O U I J T F Y Q F S J N F O UN J HI UC F C F U U F S Q S F T F S W 
F E U I B O U I B UJ O B D U V B M  N P Z B N P Z B E J T F B T F  5I J T Q P J O UX J M M  S F R V J S F G V S U I F S J O W F T U J HB U J P O V T J O HB O F Y Q F S J N F O U B M  N P E F M
 U I B U  N P S F D M P T F M Z B Q Q S P Y J N B U F T U I F D F S F C S B M  W B T D V M B U V S F J O
 I V N B O T  0OU I F P U I F SI B O E  .%1D P O U B J O F EX J U I J O 
-("   X B TS F M F B T F E D P O U J O V P V T M Z U P U I F U F S N J O B MQ P S 
U J P O T P G U I F J O U F S O B M  D B S P U J E B S U F S Z  *O U I F T U V E Z P G 4B U P

F UB M  F Y Q F S J N F O U B MN P E F M TX F S F T B D S J p D F EX J U I J O  
E B Z T B G U F S T F O T J U J [ B U J P O B O E U I F I J T U P M P HJ D B M  D I B O HF T P G  U I F 
U F S N J O B MQ P S U J P OP GU I FJ O U F S O B MD B S P U J EB S U F S Z X F S F
 N J O J N B M ʦ  ʧ  .%1 X B T P O M Z B E N J O J T U S B U F E J O U S B W F O P V T
M Z J OU I F J ST U V E Z  *OB E E J U J P O  U I F E V S B U J P OP G.%1

B E N J O J T U S B U J P O J O U I F J S T U V E Z X B T T I P S U F S U I B O U I B UJ O P V S 
T U V E Z  .%1 X B T S F M F B T F E D P O U J O V P V T M Z G P S   ô   E B Z T J O  P V S T U V E Z  'V S U I F S N P S F  U I F C S B J O T P G D B U T J O P V S T U V E Z  X F S F S F O E F S F EJ T D I F N J D C Z U F N Q P S B S Z J O U F S O B MD B S P U J E
 B S U F S Z P D D M V T J P O X J U I S P E  T I B Q F E J N N V O P  F N C P M J D N B U F 
S J B M  5I F I J T U P M P HJ D B MD I B O HF T X I J D I D P O TJ TU F E P G N J M E
 J O U J N B M  U I J D L F O J O H B D D P N Q B O Z J O H G P D B M  G P M E J O H B O E E V Q M J D B 
U J P O P G U I F J O U F S O B M  F M B T U J D M B N J O B  X F S F P C TF S W F E P O M Z J O  (S P V Q  B O J N B M T )P X F W F S  U I F I J T U P M P HJ D B MD I B O HF TJ O  U I F J O U J N B X F S F N J O J N B M  5I F TF p O E J O HT TV HHF TUU I B UU I F 
J N N V O P M P HJ D B MS F B D U J P OQ M B Z TB OJ N Q P S U B O US P M F J OU I F  Q B U I P HF O F TJ TP G N P Z B N P Z B E J T F B TF  0O U I F P U I F S I B O E 
J O (S P V Q   I J TU P M P HJ D B M  D I B O HF T X F S F P C TF S W F E J O N B O Z  Q B S U TP GU I FJ O U S B D S B O J B MB S U F S J F TP GU I FF Y Q F S J N F O U B M
 B O J N B M T X I P TI P X F E B Q S P M P O HF E T F O T J U J [B U J P O U P T B D S J p D F 
5I F T F p O E J O HT T V HHF T UU I B UU I F F Y U F O UP G U I F I J TU P M P HJ D B M  D I B O HF T P G U I F J O U S B D S B O J B M  B S U F S J F T S F M B U F T U P U I F E V S B U J P O 
P G  .%1 B E N J O J T U S B U J P O B O E U I F O V N C F S P G  J O U F S O B M  D B S P U J E 
B S U F S Z P D D M V T J P O T X J U I S P E  T I B Q F E J N N V O P  F N C P M J D N B U F 
S J B M  'V S U I F SF M V D J E B U J P O X J M MS F R V J S F B O J O D S F B TF J O U I F  B N P V O UB O E E V S B U J P O P G J O K F D U J P O P G U I F F N C P M J D N B U F S J B M 
8FE J EO P UJ O W F TU J HB U FU I FQ S F T F O D FP GJ N N V O P 
HM P C V M J O E F Q P T J U T P O U I F U I J D L F O F E J O U J N B  8I F U I F S P S O P U  P U I F SC J P M P HJ D B MB D U J W J U J F TP G.%1 J OB E E J U J P OU PJ N 
N V O P M P HJ D B MF ⒎ F D U T Q M B Z BS P M FJ OJ O U J N B MU I J D L F O J O H  T I P V M E C F F W B M V B U F E J O G V U V S F TU V E J F T
*O U I J T TU V E Z  U I F W B TD V M B S J O U J N B M  D I B O HF T X F S F N P TU 
Q S P N J O F O UJ O U I F U F S N J O B MQ P S U J P O P G U I F J O U F S O B MD B S P U J E  B S U F S J F T J O  P G  B O J N B M T	  P G   T J E F T 
  5I F TF p O E J O HT
 T F F N F ES F M B U F EU PU I FJ O K F D U J P OP GB OF N C P M J DB HF O U 
D P O U B J O J O HB T F O TJ U J [J O H T V C TU B O D F J O U P U I F J O U F S O B M  D B S P U J E  B S U F S Z  )P X F W F S  U I FW B T D V M B SJ O U J N B MD I B O HF TX F S F
 P C TF S W F E C J M B U F S B M M Z J O U I F J O U F S O B M  D B S P U J E B S U F S J F T B O E J U T  C S B O D I F T E F T Q J U F J O K F D U J P O P G B O J N N V O P  F N C P M J D N B U F S J B M
 P O M Z J O U I F S J HI UJ O U F S O B MD B S P U J EB S U F S Z  ,B TB JF UB M
S F Q P S U F E U I B UU I F J O K F D U J P O P G G P S F J HO T F S V N U P U I F V O J M B U 
F S B M  T V Q F S J P S D F S W J D B M  HB O HM J P O J O E V D F E U I F B S U F S J B M  D I B O HF T
 B UU I F D B S P U J E G P S L C J M B U F S B M M Z ʦ  ʧ  5I F T J U F P G TU F O P TJ T  P S P D D M V TJ P O J O N P Z B N P Z B E J T F B TF J TN P TUQ S P N J O F O UB U
 C P U I T J E F P G U I F U F S N J O B MQ P S U J P O P G U I F J O U F S O B MD B S P U J E
 B S U F S J F T 5I F W B T D V M B SO F S W F p C F S TP G U I F I V N B O J O U S B 
D S B O J B M  B S U F S J F T B S F B C V O E B O U  J O U I F $J S D M F P G  8J M M J T B O E J U T
 O F J HI C P S J O HB S U F S J F T C V UU I F S F B S F O P W B TD V M B S O F S W F T J O

U I F TN B M MQ J B MB S U F S J F TP W F S U I F D P O W F Y J U Z  5I F TF O F S W F 
p C F S T B S F Q S P W J E F E X J U I B D M V T U F S P G T Z O B Q U J D W F T J D M F T B T 
U I F Z B Q Q S P B D IU I F TN P P U IN V T D M F D F M M TP GU I F N F E J B 
/P S B E S F O F S HJ D B Y P O T B S F B M T P G P V O E J O U I F T F p C F S T ʦ  ʧ 
4P N F J O W F TU J HB U P S T B M TP C F M J F W F U I B U  U I F J O U J N B M  U I J D L F O J O H

J TE V FU P3F J M M Z ` TQ I F O P N F O P OB O EN B Z C FTU S P O HM Z 
B TT P D J B U F EX J U IT Z N Q B U I F U J DO F S W F TE J T U S J C V U F EJ OU I F  W B TD V M B S Q F S J Q I F S Z ʦ  ʧ  0V S S F T V M U T B S F J O B D D P S E X J U I  U I J TI Z Q P U I F T J T "V U P Q TZ T U V E J F TI B W FB M T PS F Q P S U F E
 N P Z B N P Z B  M J L F J O U J N B M  U I J D L F O J O HJ O U I F D P S P O B S Z B S U F S J F T

, BN BUB FUBM  " DUB .FE 0LBZ BN B 7 PM   /P   ʦ  ô   ʧ  S F O B MB S U F S J F Tʦ  ô  ʧ  Q B O D S F B U J DB S U F S J F T 
B O E Q V M N P O B S Z B S U F S J F T ʦ  ʧ  C V UU I F P D D M V TJ P O J O U I F T F  D B TF T X B T O P U  O F B S M Z B T Q S P O P V O D F E B T U I B U  J O U I F U F S N J O B M  Q P S U J P O P G  U I F J O U F S O B M  D B S P U J E B S U F S J F T  5I J T J O E J D B U F T U I B U  N P Z B N P Z B E J T F B T F I B TB Q S F E J M F D U J P O G P SW F TT F M TJ O U I F 
S F HJ P O P G U I F $J S D M F P G  8J M M J T  *O P V S T U V E Z  U I F W B T D V M B S  J O U J N B M  D I B O HF T X F S F B M T P N P S F Q S P N J O F O UJ O U I F J O U F S O B M  D B S P U J E B S U F S J F T U I B O J O U I F F Y U F S O B M  D B S P U J E B S U F S J F T X J U I  Q B S U J D V M B SJ O W P M W F N F O UP GU I FU F S N J O B MQ P S U J P OP GU I F
 J O U F S O B MD B S P U J E B S U F S J F T  5I J TT V HHF T U TU I B UU I F J O U J N B M  D I B O HF TB S F E V F U P T P N F N F D I B O J T N P U I F SU I B O E J S F D U  T U J N V M B U J P O  $P N Q S F I F O T J W F J O W F T U J HB U J P O P G  U I J T J T TV F X J M M 
S F R V J S F G V S U I F S T U V E J F TU I B UB M T P F Y B N J O F D I B O HF TJ O U I F 
S F O B MB S U F S J F T  B P S U J D B S D I  B O E D P S P O B S Z B S U F S J F T 
7B T D V M B SP D D M V T J P OJ TV T V B M M Z B T TP D J B U F EX J U IU I F  E F W F M P Q N F O UP G D P M M B U F S B MW F T T F M T  C V UJ O P V S TU V E Z  O P
 D I B O HF TQ F S J Q I F S B MU PU I F $J S D M F P G8J M M J TX F S F O P U F E 
C F G P S F P SB G U F SF N C P M J [ B U J P O  8I F U I F SU I J TX B TE V F U P  B C TF O D F P G B T J HO J p D B O UE F D S F B T F J O C M P P E q P X J OP V S 
F Y Q F S J N F O U B MN P E F MP S E V F U P B E J ⒎ F S F O D F J O U I F N F D I B 
O J T N P GE F W F M P Q N F O UP GN P Z B N P Z B W F TTF M TJ TV O D M F B S 
'V S U I F S F M V D J E B U J P O X J M MS F R V J S F N F B T V S F N F O UP G D F S F C S B M 
C M P P Eq P X C F G P S FB O EB G U F SF N C P M J [ B U J P O  V TFP GB O  F Y Q F S J N F O U B MN P E F MU I B UN P S F D M P T F M Z B Q Q S P Y J N B U F TU I F
 D F S F C S B MW B T D V M B U V S FJ OI V N B O T  B O ED I B O HF TJ OU I F 
B N P V O UB O E E V S B U J P O P G J O K F D U J P O P G U I F F N C P M J D N B U F S J B M 
"D L O P X M F E HN F O U T 5I FB V U I P S TU I B O L%S T "L J S B/J TI J N P U PB O E

,B [V TI J,J O V HB TB G P S U I F J S F O D P V S B HF N F O UB O E TV Q Q P S UP G U I J T TU V E Z 
3F GF SF OD F T

  4V [V L J+B O E 5 B L B L V " $ F S F C S P W B TD V M B Sl N P Z B N P Z B zE J TF B TF% J T
F B TF TI P X J O HB C O P S N B M  O F U  M J L F W F TTF M T J O C B TF P G  C S B J O  " S D I / F V S P M
	   
    ô  
  , V E P5 4Q P O U B O F P V TP D D M V TJ P OP GU I FD J S D M FP G8 J M M J T" E J TF B TF

B Q Q B S F O U M Z D P O p O F E U P +B Q B O F TF  / F V S P M P HZ	    
    ô   
  / J TI J N P U P" B O E5 B L F V D I J4" C O P S N B MD F S F C S P W B TD V M B SO F U X P S L

S F M B U F E U P U I F J O U F S O B M  D B S P U J E B S U F S J F T + / F V S P TV S H 	    
    ô
   
  * L F E B& B O E) P TP E B: % J TU S J C V U J P OP GU I S P N C P U J DM F TJ P O TJ OU I F

D F S F C S B MB S U F S J F TJ OTQ P O U B O F P V TP D D M V TJ P OP GU I FD J S D M FP G8 J M M J T
$ F S F C S P W B TD V M B S N P Z B N P Z B E J TF B TF  $ M J O / F V S P Q B U I P M	   
   ô
 

  4V [V L J+B O E 5 B L B L V " $ F S F C S P W B TD V M B Sl N P Z B N P Z B zE J TF B TF  % J T
F B TF TI P X J O HB C O P S N B M  O F U  M J L F W F TTF M T J O C B TF P G  C S B J O  " S D I / F V S P M
	   
    ô  

  ) P TP E B :  , V S B N P D I J  4 .B U TV Z B N B + 4B L B N P U P . B O E : P TI J N V S B

: " O J N N V O P I J TU P D I F N J D B M  TU V E Z P G  D F S F C S B M  B O E TZ TU F N J D B S U F S J F T J O

B V U P Q TZ D B TF TX J U I TQ P O U B O F P V TP D D M V TJ P O P G U I F D J S D M F P G 8 J M M J TJ O

" O O V B M3 F Q P S U 	    
 P GU I F3 F TF B S D I$ P N N J U U F FP O4Q P O U B O F P V T

0 D D M V TJ P O P G  U I F $ J S D M F P G  8 J M M J T	 .P Z B N P Z B % J TF B TF 
P G  U I F .J O J TU S Z P G

) F B M U I B O E 8 F M G B S F  +B Q B O	 $ I B J S N B O  ) B O E B ) 
	    
Q Q   ô  	 J O

+B Q B O F TF 
 
  ) B M U J B. * J W B O B J O F O. .B K V S J) B O E1 V S B O F O.4Q P O U B O F P V T

P D D M V TJ P O P G  U I F D J S D M F P G  8 J M M J T	 N P Z B N P Z B TZ O E S P N F 
  $ M J O / F V S P Q B U I 
P M	    
  ô   
  : B N B TI J U B. 0 L B, B O E5 B O B L B, ) J TU P Q B U I P M P HZ P GU I FC S B J O

W B TD V M B S O F U X P S L J O N P Z B N P Z B E J TF B TF  4U S P L F	    
   ô   
 ) P TP E B : 1 B U I P M P HZ P G  TP  D B M M F El TQ P O U B O F P V T P D D M V TJ P O P G  U I F D J S D M F

P G 8 J M M J Tz  1 B U I P M" O O V	    
    ô    
   5 B L F C B Z B TI J4 .B U TV P , B O E , B O F L P .6 M U S B TU S V D U V S B MTU V E J F TP G

D F S F C S B M  B S U F S J F T B O E D P M M B U F S B M  W F TTF M T J O N P Z B N P Z B E J TF B TF  4U S P L F
	    
    ô    
   " P Z B HJ. ' V L B J/  .B U TV TI J N B :  : B N B N P U P . B O E : B N B N P U P , 
, J O F U J D T P G    *  1 % ( ' C J O E J O HB O E E P X O  S F HV M B U J P O P G 1 % ( ' S F D F Q U P S

J O B S U F S J B MTN P P U I N V TD M F D F M M T E F S J W F E G S P N Q B U J F O U T X J U I N P Z B N P Z B

E J TF B TF  + $ F M M1 I Z TJ P M	   
     ô    
   ) P TI J N B S V . 5 B L B I B TI J+"  , J L V D I J)  / B HB U B *B O E ) B U B O B L B .
1 P TTJ C M F S P M F T P G C B TJ D p C S P C M B TUHS P X U I G B D U P S J O U I F Q B U I P HF O F TJ T P G

N P Z B N P Z BE J TF B TF" OJ N N V O P I J TU P D I F N J D B MTU V E Z  +/ F V S P TV S H
	   
    ô    
   ) P K P . ) P TI J N B S V . .J Z B N P U P 4 5 B L J8  / B HB U B *  " TB I J.
.B U TV V S B/  * TI J [B L J3  , J L V D I J) B O E) B TI J N P U P/ 3 P M FP G

U S B O TG P S N J O HHS P X U I G B D U P S  C F U B  J O U I F Q B U I P HF O F TJ TP G N P Z B N P Z B

E J TF B TF  + / F V S P TV S H 	   
    ô   
   , J U B I B S B 5  " S J HB /  : B N B V S B "  .B L J O P ) B O E .B L J: ' B N J M J B M

P D D V S S F O D F P G .P Z B N P Z B E J TF B TF3 F Q P S UP G U I S F F +B Q B O F TF G B N J M J F T
+ / F V S P M/ F V S P TV S H1 TZ D I J B U S Z	   
    ô    
   ) P V L J O ,  5 B O B L B /  5 B L B I B TI J  "  , B N J Z B N B )  " C F ) B O E , B K J J  / 
' B N J M J B M  P D D V S S F O D F P G  .P Z B N P Z B E J TF B TF  .B HO F U J D S F TP O B O D F B O HJ P 
HS B Q I Z B TB TD S F F O J O HU F TUG P SI J HI  S J TL TV C K F D U T $ I J M E T/ F S W 4Z TU
	   
    ô    
   * L F E B )  4B TB L J  5  : P TI J N P U P 5  ' V L V J  . B O E " S J O B N J  5 .B Q Q J O H P G

B G B N J M J B M  N P Z B N P Z B E J TF B TF HF O F U P D I S P N P TP N F  Q      Q    " N +

) V N ( F O F U	  
    ô    
   4V [V L J+B O E, P E B N B/ $ F S F C S P W B TD V M B S l .P Z B N P Z B zE J TF B TF 
4F D P O E S F Q P S U$ P M M B U F S B MS P V U F TU P G P S F C S B J O W J B F U I N P J E TJ O V TB O E

TV Q F S J P S O B TB MN F B U V T " O HJ P M P HZ	    
    ô    
   , B TB J/  ' V K J X B S B 4 , P E B N B /  : P O F N J U TV 5 B O E 4V [V L J+5 I F

F Y Q F S J N F O U B M  TU V E Z P O D B V TB M  HF O F TJ T P G .P Z B N P Z B E J TF B TFD P S S F M B 
U J P O X J U I J N N V O P M P HJ D B MS F B D U J P O B O E TZ N Q B U I F U J D O F S W F J O q V F O D F G P S

W B TD V M B S D I B O HF T / P V TI J O L F J HF L B	    
    ô   	 J O +B Q B O F TF 
 
  4V [V L J  + : P O F N B U TV 5  & [V S B . B O E ' V K J X B S B 4& Y Q F S J N F O U B M  TU V E Z

P O F U J P M P HZ P G .P Z B N P Z B E J TF B TF& ⒎ F D U TP G C B D U F S J B MD F M MX B M MP O

D F S F C S B MB S U F S Z J O " O O V B M3 F Q P S U	    
P G U I F 3 F TF B S D I $ P N N J U U F F

P O 4Q P O U B O F P V T 0 D D M V TJ P O P G U I F $ J S D M F P G 8 J M M J T	 .P Z B N P Z B % J TF B TF 

P G U I F .J O J TU S Z P G ) F B M U I B O E 8 F M G B S F  +B Q B O 	 $ I B J S N B O  ) B O E B ) 

	    
Q Q   ô  	 J O +B Q B O F TF 
 
   & [V S B. ' V K J X B S B4 / P TF. : P TI J N P U P5 B O E, Z P HP L V.
" U U F N Q U TU P J O E V D F J N N V O F  N F E J B U F E D F S F C S B MB S U F S J B MJ O K V S Z G P SB O

F Y Q F S J N F O U B M  N P E F M  P G  N P Z B N P Z B E J TF B TF  $ I J M E T / F S W 4Z TU	   

   ô   

   : B N B E B )  % F HV D I J,  5 B O J HB X B S B 5  5 B L F O B L B ,  / J TI J N V S B : 
4I J O P E B + ) B U U P S J  5  " O E P I 5 B O E 4B L B J  / 5 I F S F M B U J P O TI J Q C F U X F F O

N P Z B N P Z BE J TF B TFB O EC B D U F S J B MJ O G F D U J P O  $ M J O/ F V S P M/ F V S P TV S H
	   
4   ô 4  

   $ I F E J E -  " V E J C F S U  '  - F G S B O D J F S 1  $ I P B Z + B O E - F E F S F S & .P E V M B 
U J P O P G  U I F J N N V O F S F TQ P O TF C Z B TZ O U I F U J D B E K V W B O U  B O E B O B M P HT 1 S P D

/ B U M" D B E 4D J6 4"	    
     ô     
   , P U B O J  4 B O E 5 B L B E B ) * N N V O P Q I B S N B D P M P HJ D B M  B D U J W J U J F T P G  C B D U F S J B M

D F M MX B M M TB O ES F M B U F ETZ O U I F U J DD P N Q P V O E T 	 .V S B N Z M1 F Q U J E F T
 
: B L V HB L V; B TTI J 	 +P V S O B MP G U I F 1 I B S N B D F V U J D B M4P D J F U Z P G+B Q B O 

	    
   ô  	 J O +B Q B O F TF 
 
  &Y QFSJ N FOUBM4UVEZ PG .PZ BN PZ B %J TFBTF  +VOF 
   4B U P4B O E4V [V L J+" O B U P N J D B MN B Q Q J O HP GU I FD F S F C S B MO F S W J

W B TP S V N J O U I F I V N B O C S B J O  + / F V S P TV S H 	    
   ô   

   ' V S V U B ,  ) P N N B 5  : P TI J P L B + 5 B N V S B :  ) J S B C B Z B TI J  )  4B TB L J

:  , B X B 4 .P O O P 4 ) B S B 5 B O E ' V S V U B 4" D B TF P G N P Z B N P Z B

E J TF B TF B TTP D J B U F E X J U I TU F O P TJ TP G U I F S J HI UD P S P O B S Z B S U F S Z  TJ D L

TJ O V TTZ O E S P N F B O E I Z Q F S U S P Q I J D D B S E J P N Z P Q B U I Z  , P L Z V 5 P +V O L B O
	 3 F TQ J S B U J P O$ J S V D V M B U J P O 
	    
     ô    	 J O +B Q B O F TF 
 
   5 P L V O B HB :  5 P Z P E B ,  " HP 5  * C B Z B TI J  4 6 TV J  . B O E ' V K J TI J N B .
4Z TU F N J D W B TD V M B S D I B O HF B TTP D J B U F E X J U I N P Z B N P Z B  M J L F D F S F C S P W B T
D V M B SE J TF B TFB O EN J D S P W B TD V M B SD P S P O B S Z B S U F S Z E J TF B TF  3 J O TI P

4I J O L F J HB L V	 $ M J O / F V S P M 
	   
    ô   	 J O +B Q B O F TF 
 
   " L B TB L J5  , B HJ Z B N B 4 0 N B F 5  0 I Z B :  * C B Z B TI J4 " C F *B O E

' V K J TI J N B ." TZ N Q U P N B U J D N P Z B N P Z B E J TF B TF B TTP D J B U F E X J U I D P S P 
O B S Z B O E S F O B MB S U F S Z TU F O P TF T  B D B TF S F Q P S U  +Q O $ J S D +	   
 
   ô    
   / B L B O P5  " [V N B&  * E P. * U P I. 4B L V S B J. 4V HB4B O E

, B X B HV D I J  ) .P Z B N P Z B E J TF B TF B TTP D J B U F E X J U I C J M B U F S B M  S F O B M  B S U F S Z

TU F O P TJ T " D U B 1 B F E J B U S +Q O	   
    ô    
  : B N B E B *  ) J N F O P :  .B U TV TI J N B : B O E 4I J C V Z B ) 3 F O B MB S U F S Z

M F TJ P O TJ OQ B U J F O U TX J U IN P Z B N P Z BE J TF B TF" O HJ P HS B Q I J D p O E J O HT
4U S P L F	     
    ô    
   * L F E B & 4Z TU F N J D W B TD V M B S D I B O HF TJ O TQ P O U B O F P V TP D D M V TJ P O P G U I F

D J S D M F P G 8 J M M J T 4U S P L F	   
     ô     
, BN BUB FUBM  " DUB .FE 0LBZ BN B 7 PM   /P   